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Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to assess viral load after initiation of HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load should be done within 2 to 8 weeks of initiation or modification of cART. Once stable (i.e. able to 
maintain < 40 copies/mL and good adherence to their HIV regimen), the frequency can be reduced to every 
3 to 4 months. 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic failure. 
Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Nor-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). Minimizing the number of pills administered can aid in patient 
adherence and reduce the chances of treatment failure. 


RATIONALE: 


Correct Answer: 


© 2 weeks - Assessment of viral load for a virological response should be completed between 2 to 8 
weeks after initiation or modification of regimen. 


Incorrect Answers: 
e 1 week- 1 week is too short of a time frame. 


e 1 month - 1 month may be an appropriate time frame, but the question is asking about the minimum 
time frame. 
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TAKEAWAY/KEY POINTS: 
Viral load should be assessed after 2 to 8 weeks from initiation or modification of cART. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: 2 weeks 


Which of the following factors is the LEAST likely to impact the decision to initiate antiretroviral therapy 
when CD4 counts are greater or equal to 500 cells/mcL? 


Select one: 
Increase risk for progression of the disease based on CD4 cell decline over time ¥ 
A viral load greater than 100,000 copies/mL % 


Age of ¥ y 5 
the Rose Wang (ID:113212) this answer is correct. Patient's age is less likely to be the 
patient factor for initiation of HIV therapy long-term compared to the other options. 


Patient willingness to start therapy and adhere with long-term therapy * 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the factors that affect the initiation of HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally, and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are predisposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART), which can help patients manage their condition for the long term when started as early as possible in 
the disease’s progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy indude 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections (ie, maintain CD4 > 200 
celis/mcl), preventing transmission of HIV, and preventing the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects, including surrogate markers (e.g., plasma viral load) and CD4 cell count 
(a marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range 
varies depending on the reference used). Antiretroviral therapy should be started in patients once they are 
ready at all CD4 levels as early initiation of therapy can help delay the progression of HIV disease and 
improve survival. CD4 counts should be done every 3 to 4 months or more frequently if the patient is 
symptomatic, Plasma viral load should be done within 2 to 8 weeks of initiation or modification of cART. 
‘Once stable (i.e. able to maintain < 40 copies/mL and good adherence to their HIV regimen), the frequency 
can be reduced to every 3 to 4 months. 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic failure. 
Pharmacologic treatment involves different drug classes, including nucleoside reverse transcriptase inhibitors 
(NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists, and integrase inhibitors (lI). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). Minimizing the number of pills administered can aid in patient 
adherence and reduce the chances of treatment failure. 


RATIONALE: 
Correct Answer: 


+ Age of the patient - Patient's age is less likely to be the factor for initiation of HIV therapy long-term 
compared to the other options. 


Incorrect Answers: 


* Increase risk for progression of the disease based on CD4 cell decline over time - This would 
likely be a consideration that would lead to initiating therapy even if CD4 counts were above 500 
cells/mel 


Question 3 
1D: 55012 


A viral load greater than 100,000 copies/mL - This would be a consideration that would lead to 
initiating therapy even if CD4 counts were above 500 cells/mcL. 


Patient willingness to start therapy and adhere with long-term therapy - This would likely be a 
consideration that would lead to initiating therapy even if CD4 counts were above 500 cells/mcL as 
you do not want to start long term therapy in patients who are unwilling to take medications for life. 


TAKEAWAY/KEY POINTS: 


With healthy CD4 counts, other factors contribute to the initiation of HIV therapy in HIV-positive patients. 
These factors can include long-term consequences of delaying therapy, viral load, and adherence challenges. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Age of the patient 


The MOST likely major complication of tenofivir therapy is: 


Select one: 
Acute v P ON p 
taa Rose Wang (ID:113212) this answer ts correct. Acute renal failure is the most likely 
failure major complication of tenofovir therapy and therefore renal function should be 


monitored. 


Increase in LFTs * 
Rash % 
Pancreatitis x% 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the side effects of tenofovir in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CDé cells and fuses with the host cell, Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Nor-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Tenofovir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. Common side effects include nausea/vomiting, headache, dyslipidemia and hepatic 
effects. Tenofovir specific side effects include renal tubular dysfunction, asthenia, diarrhea, and decreases in 
bone mineral density. 


RATIONALE: 
Correct Answer: 


© Acute renal failure - Acute renal failure is the most likely major complication of tenofovir therapy and 
therefore renal function should be monitored. 


Incorrect Answers: 


e Increase in LFTs - This is not a major side effect of tenofovir. 


Question 4 
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e Rash - Ihis is not a major side ettect ot tenotovir. 


e Pancreatitis - This is not a major side effect of tenofovir. 


TAKEAWAY/KEY POINTS: 


Tenofovir is an NRTI that works by incorporating into viral DNA and inducing termination. Due to the risk of 
renal tubular dysfunction, kidney function should be monitored. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[B] Viread® (tenofovir disoproxil fumarate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Acute renal failure 


All of these medications have significant clinical interaction with protease inhibitors and should be 
avoided, EXCEPT: 


Select one: 
Rifampin * 
Rosuvastatin Y 
Rose Wang (ID:113212) this answer is correct. Rosuvastatin is metabolized through 


the CYP 2C9 pathway and does not interact with protease inhibitors to as great of 
an extent as the other options. 


St. John's Wort X 
Phenytoin * 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the interactions with protease inhibitors in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Nor-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


The mechanism of action of NRTIs (e.g. abacavir, zidovudine, tenofovir, emtricitabine) works by competitively 
incorporating into a growing viral DNA strand and cause the strand to terminate. More specifically, reverse 
transcriptase is a viral enzyme which synthesizes complementary DNA from viral RNA. NRTIs compete with 
deoxynucleotide triphosphates for incorporation into the growing DNA viral strand. Once NRTIs become 
incorporated into the growing strand, they block further strand elongation and thus signal for the strand to 
be terminated 


NINRTIs (e.g. efavirenz, nevirapine, delavirdine, etravirine, rilpivirine) work by non-competitively binding to the 
viral reverse transcriptase thereby inhibiting its action through alteration of the catalytic site. Once bound to 
the reverse transcriptase enzyme, causing a conformational change in the protein which prevents it from 
catalyzing any further DNA elongation. Side effects include nausea, vomiting, rash and drowsiness (especially 
with efavirenz). Efavirenz could also lead to CNS side effects including vivid dreams and should also be 
avoided in women of childbearing age unless two contraceptive methods with different mechanisms of 
action are used to avoid pregnancy. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 

fusion inhibitors (e.g. enfuvirtide) involves inhibition of the fusion between the viral particle and the host cell. 
Enfuvirtide binds to the gp41 protein on the viral envelope, preventing it from binding to its receptor on the 


Question 5 
ID: 55014 


Corect 


host cell. 


The mechanism of action of protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir 

ipranavir) involves preventing the cleavage of large polypeptide chains into smaller active viral peptides 
ng viral protease activity. This prevents HIV maturation, infection of cells and replication. Side 
effects include Gl intolerances, increased bleeding in hemophiliacs, hyperlipidemia, new-onset/worsening 
diabetes, insulin resistance and hyperglycemia and risk of cardiovascular disease due to metabolic syndrome 
from agents within this class. All protease inhibitors except unboosted atazanavir cause hyperlipidemia 
Metabolic dysfunction such as hyperglycemia and hyperlipidemia have been associated with Pls, especially 
unboosted Pls due to higher doses used. The only PI not associated with metabolic dysfunction is unboosted 
atazanavir. Boosting is done with ritonavir (a protease inhibitor), allowing for lower and less frequent dosing 
of Pls, while maintaining efficacy. Pls are metabolized by CYP3A4 and multiple drug-drug interactions exist 
including rifampin, carbamazepine, phenytoin, St. John's Wort and other CYP3A4 inducers. 


RATIONALE: 
Correct Answer: 


© Rosuvastatin - Rosuvastatin is metabolized through the CYP 2C9 pathway and does not interact with 
protease inhibitors to as great of an extent as the other options. 


Incorrect Answers: 
* Rifampin - Rifampin induces the CYP P450 34 enzyme and can interact with protease inhibitors. 


© St. John’s Wort - St. John’s Wort induces the CYP P450 3A4 enzyme and can interact with protease 
inhibitors. 


* Phenytoin - Phenytoin induces the CYP P450 3A4 enzyme and can interact with protease inhibitors. 


TAKEAWAY/KEY POINTS: 


Protease inhibitors work by preventing the cleavage of large polypeptide chains into smaller active viral 
peptides through inhibition of viral protease activity. There are multiple drug interactions that exist which 
include CYP 3A4 inducers such as rifampin, carbamazepine, phenytoin. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca 

[6] Fuzeon@ (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[7] Sustiva® (efavirenz). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Rosuvastatin 


All of the following are correct statements regarding valganciclovir, EXCEPT: 


Select one: 


It is a prodrug of ganciclovir % 
It has an improved oral bioavailability compared to oral ganciclovir % 


The plasma levels of valganciclovir are ¥ 
significantly lower than IV ganciclovir 
making IV therapy preferred 


Rose Wang (ID:113212) this answer is 

correct. Although the bioavailability of oral 
formulations is lower, either can be used for the 
treatment of CMV. 


It can cause myelosuppression, confusion and gastrointestinal side effects % 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) infections 


LEARNING OBJECTIVE: 
To understand the role of valganciclovir/ganciclovir in the treatment of opportunistic infections. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 


Question 6 
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betore budding ott. HIV can be transmitted sexually, parenterally, perinatally and through breastteeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcl) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase II (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/mcL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mcL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 


Valganciclovir is an oral prodrug for ganciclovir (only available as an intravenous formulation). Valganciclovir 
has a bioavailability of 60%. It has known activity against herpes simplex virus and cytomegalovirus (CMV) 
and works by inhibiting viral DNA synthesis. Side effects include myelosuppression, confusion, hypertension, 
agitation, convulsions, tremors, nausea, vomiting and diarrhea (not an exhaustive list). 


RATIONALE: 
Correct Answer: 
+ The plasma levels of valganciclovir are significantly lower than IV ganciclovir making IV therapy 


preferred - Although the bioavailability of oral formulations is lower, either can be used for the 
treatment of CMV. 


Incorrect Answers: 


© It is a prodrug of ganciclovir - This statement is true. 


* It has an improved oral bioavailability compared to oral ganciclovir - Ganciclovir is only available 
as an intravenous formulation. 


* It can cause myelosuppression, confusion and gastrointestinal side effects - This statement is 
true. 


TAKEAWAY/KEY POINTS: 


Valganciclovir is an oral prodrug for ganciclovir. Valganciclovir has a bioavailability of 60% and side effects 
include myelosuppression and confusion 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrtx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[4] Ganciclovir/Valganciclovir (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. 
Ottawa, ON: Canadian Pharmacists Association. https///myrxtx.ca. 


The correct answer is: The plasma levels of valganciclovir are significantly lower than IV ganciclovir making IV 
therapy preferred 


All of these are appropriate interventions to recommend for patients with HIV infection, EXCEPT: 


Select one: 
General counselling on safe sex including condoms, nutrition and importance of adherence ¥ 


Screen for TB using the Mantoux skin test and treat latent TB infection * 


Good patient history and physical {v r a 
conducted once prior to initiation of Rose Wang (ID:113212) this answer is 
therapy correct. Patient history and physicals should be 


conducted yearby 


Hepatitis A and B vaccine if not immune, pneumococcal vaccine given once and influenza x 


Question 7 
10: 55006 


vaccination yearly 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand nonpharmacological interventions in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with hast DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load should be done within 2 to 8 weeks of initiation or modification of cART. Once stable (i.e. able to 
maintain < 40 copies/mL and good adherence to their HIV regimen), the frequency can be reduced to every 
3 to 4 months, 


Additional management strategies for HIV-positive patients include counselling on safe sex, proper nutrition 
and adherence to cART. Regular scheduled appointments to obtain patient history and conduct a physical 
exam should be done yearly, Tuberculin skin test should also be conducted to determine if there is an active 
or latent infection and whether therapy is required. Patients should also be vaccinated against preventable 
infections (eg. Hepatitis A and B, pneumonia, influenza) as required. 


Resistance phenotyping and genotyping are essential prior to initiation of therapy to prevent virologic failure. 
Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). Minimizing the number of pills administered can aid in patient 
adherence and reduce the chances of treatment failure. 


RATIONALE: 


Correct Answer: 


* Good patient history and physical conducted once prior to i 
and physicals should be conducted yearly. 


itiation of therapy - Patient history 


Incorrect Answers: 


General counselling on safe sex including condoms, nutrition and importance of adherence - 
This is an appropriate recommendation. 


Screen for TB using the Mantoux skin test and treat latent TB infection - This is an appropriate 
recommendation. 


Hepatitis A and B vaccine if not immune, pneumococcal vaccine given once and influenza 
vaccination yearly - This is an appropriate recommendation. 


TAKEAWAY/KEY POINTS: 


Nonpharmacological management includes counselling on safe sex, proper nutrition, adherence, updating 
vaccinations, conducting yearly physicals and updated patient history and a tuberculin skin test should also 
be conducted to determine if there is an active or latent infection. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Good patient history and physical conducted once prior to initiation of therapy 


Patients with opportunistic infection related to HIV infection should NOT be counseled on: 


Corect 


Select one: 
Avoid handling of cats, birds, and reptiles due to the risk of toxoplasmosis infections 3 
Drink treated water and avoid raw meats to avoid any illness ¥ 
Hand wash after contact with contaminated substances to avoid illness % 

Excess computerand Y z 
technology use in Rose Wang (ID:113212) this answer is correct. This is not an 


dark/dimly lit rooms appropriate nonpharmacological counselling point to provide to 
patients with an opportunistic infection. 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand appropriate nonpharmacological counselling for patients with opportunistic infections. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcl), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 


synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Nonpharmacological counselling to reduce infection include thorough handwashing after touching dirty 
items (e.g. diapers, uncooked meat, produce, pets, feces), avoid raw meat and eggs, drink clean water, avoid 
contact with sick animals, avoid scratches from animals, avoid reptiles and take precautions if travelling to 
countries without good sanitary practices. 


RATIONALE: 
Correct Answer: 


* Excess computer and technology use in dark/dimly lit rooms - This is not an appropriate 
nonpharmacological counselling point to provide to patients with an opportunistic infection. 


Incorrect Answers: 


Avoid handling of cats, birds, and reptiles due to the risk of toxoplasmosis infections - This is 
important counselling in this patient population. 


Drink treated water and avoid raw meats to avoid an; 
patient population. 


iness - This is important counselling in this 


Hand wash after contact with contaminated substances to avoid illness - This is important 
counselling in this patient population. 


TAKEAWAY/KEY POINTS: 


Nonpharmacological counselling to reduce infection include thorough handwashing, avoid raw meat and 
eggs, drink clean water, avoid contact/scratches from animals and take precautions if travelling to countries 
without good sanitary practices. 


Question 8 
1D: 54915 


Corect 


Y Fiag question 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Excess computer and technology use in dark/dimly lit rooms 


Patients with CD4 counts less than 200 cells/mcL who present with a fever along with confusion, lethargy or 
seizures should be screened for: 


Select one: 
Fungal infections including cryptococcal, toxoplasmosis and bacterial meningitis only % 
Mycobacterial infections including Mycobacterium avium complex and tuberculosis only % 


Viral infections including herpes simplex virus, cytomegalovirus, and varicella-zoster virus only % 


All forms of v 
Rose Wang (ID:113212) this answer is correct. The options indicated are all 


otential 
Tafectng appropriate to screen for in a patient with a CD4 < 200 cells/mcL and signs of 
pathogens infection (decreased LOC, seizure, fever, and headache). 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand how to screen for opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used), Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase II (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


CD4 counts < 200 cells/meL with symptoms of decreased level of consciousness, fever, seizures and 
headaches should be screened for a wide array of potential infecting pathogens of fungal, bacterial, 
mycobacterial and viral origin. Cerebrospinal fluid (CSF) analysis, stain, culture, PCR for mycoplasm. 
toxoplasmosis serology, cryptococcal antigen level should all be done. Screening for toxoplasmosis is done 
by MRI/CT where there is a discrete lesion. If a discrete lesion with a positive toxoplasmosis serology occurs, 
then treatment for toxoplasmosis should be started. For all of the other infections, the CT/MRI shows no focal 
lesion and therefore a lumbar puncture to obtain a CSF sample is required. 


Nonpharmacological counselling to reduce infection include thorough handwashing after touching dirty 
items (e.g. diapers, uncooked meat, produce, pets, feces), avoid raw meat and eggs, drink clean water, avoid 
contact with sick animals, avoid scratches from animals, avoid reptiles and take precautions if travelling to 
countries without good sanitary practices. 


RATIONALE: 
Correct Answer: 


+ All forms of potential infecting pathogens - The options indicated are all appropriate to screen for 
in a patient with a CD4 < 200 cells/ml and signs of infection (decreased LOC, seizure, fever, and 


neadache). 


Incorrect Answers: 


* Fungal infections including cryptococcal, toxoplasmosis, and bacterial meningitis only - 
Screening for only fungal infections may miss other pathogens. 


* Mycobacterial infections including Mycobacterium avium complex and tuberculosis only - 
Screening for only mycobacterial infections may miss other pathogens. 


* Viral infections including herpes simplex virus, cytomegalovirus, and varicella-zoster virus only 
- Screening for only viral infections may miss other pathogens. 


TAKEAWAY/KEY POINTS: 


CD4 counts < 200 cells/mel with symptoms of infection (i.e. decreased level of consciousness, fever, seizures, 
and headaches) should be screened for a wide array of opportunistic infections. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynctx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: All forms of potential infecting pathogens 


Finish review 
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